phoethyl)]-6-hydroxymethyl-2,3-dihydro-1H-imidazo[1,2-a]pyridine-4-ylium, compound D: 1-[2'-(2''-linoleoyl*-3"-palmitoyl*-sn-glycero-1"-phosphoethyl)]-6-hydroxymethyl-2,3-dihydro-1H-imidazo[1,2-a]pyridine-4-ylium (*: interchangeable), were isolated and identified as the compounds involving the increase of the UV absorption at 350 nm of SL by heating in octane (5) . In addition to these results, we reported that a reaction of PE and hexose or oligosaccharides including hexose moiety in soybean lecithin is based on the formation of these four compounds and browning of the solution (6) .
In this paper, we report about reaction of the PE and several pentoses, a heptose, and 2-deoxysugars and structural determination of the reactants and discuss about formation mechanism for these 2,3-dihydro-1H-imidazo[1,2-a]pyridine-4-ylium derivatives.
Experimental 1 Instruments
GC data were measured with a HP 6890 Series Gas Chromatograph instrument fitted with a fused silica column {HP-5 (crosslinked 5% PH ME Siloxane, 0.25 mm, thickness, 25 m 0.2 mm i.d.)} and programmed 170 with FID mode. GC-MS data were measured by a JEOL JMS600 instrument with EI (positive) mode. 1 H-and 13 C-NMR data were recorded by a JEOL JNM-AL400 (400MHz) spectrometer in CDCl 3 or D 2 O with TMS as an internal standard. Letters (br-)s, (br-)d, t, q, and m represent (broad)singlet, (broad)doublet, triplet, quartet, and multiplet, respectively, and coupling constants are given in Hz. IR data were measured by a SHMADZU FT-IR 4300 in the liquid membrane method. HPLC were carried out with a Shimadzu LC-10AD pump equipped with a Shimadzu RID-10A, Shimadzu SPD-M10A diode array detector. LC-MS data were measured with a SHMADZU LCMS-2010 instrument with APCI (positive) mode. UV data were measured by a Shimadzu UV2550 Spectrophotometer. In a two dimensional TLC analysis, chloroform/methanol/7 molar of aqueous ammonia (130/60/8) and chloroform/methanol/acetic acid/water (170/25/25/6) were used as a developer, respectively (7). 2 3 2 SL and DSSL heating method DSSL (100 g of equivalent to SL) was dissolved in octane (1,250 mL) with authentic sugars (10 mmol) in small amount of aqueous methanol solution. After removing the aqueous methanol from octane solution, the DSSL octane solution was then heated at 125.7 for 9 h. 2 3 2 1 Isolation of compounds X and Y After heating for 9 h, reactant of DSSL and D-arabinose was chromatographed on a silica gel column (Wakogel C-100, 700 mm 40 mm i.d.), eluting in a sequence with an increasing concentration of methanol in chloroform to obtain the chloroform, 25% methanol in chloroform, and 50% methanol in chloroform frs. The two compounds (X and Y Rt = 37.1min and 39.3min, respectively) were isolated from the 50% methanol in chloroform fr. by using HPLC (column: NEOS Fluofix 1EW425 250 mm 10 mm i.d, Senshu, Japan, flow rate: 3.0 mL/min, solvent: chloroform: methanol: water = 80: 20: 1, Detector: UV at 350 nm). The yields of compounds X and Y were 70.1 mg/g and 21.9 mg/g based on a weight of DSSL and D-arabinose. 
Material

Results
1 UV Spectra of the Reactants of DSSL
with Several Sugars Any hexose or oligosaccharides including hexose moiety, for example, glucose, sucrose, stachyose, etc., reacts with PE in DSSL fr. to form the pyridinium derivatives (6) . Several sugars, arabinose (Ara), ribose (Rib), xylose (Xyl), glucoheptose (Hep), 2-deoxy-Dribose (2-DRib) and 2-deoxy-D-glucose (2-DGlu), were, therefore, combined with DSSL and then heated, respectively. When any pentose examined was heated with the DSSL fr., resultant octane solutions changed the color and increased the UV absorption at 345 nm as well as those of SL by heating as shown in Fig. 1 and two compounds (compounds X and Y) with UV absorption at 345 nm were formed (Fig. 2) . Only disappearance of PE in the solution was observed at the same time on two dimensional TLC analysis. When the heptose (D-glucoheptose) was heated with DSSL fr., similar result was also obtained and two compounds (compounds X' and Y') with UV absorption at 350 nm were formed ( Fig. 1 and 2) . On the contrary, even when 2-DGlu and 2-DRib were heated with the DSSL fr., the change of UV absorption, browning and disappearance of PE in the resultant octane solutions could not be observed, respectively ( Fig. 2 and 3) . 
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2 Structural Determination of Compounds X and Y 1 H-and
13 C-NMR spectra of compounds X and Y were very similar to those of compounds A~D (5). All compounds contained a 2,3-dihydro-1H-imidazo[1,2-a]pyridine-4-ylium moiety in their structures, respectively. Structural difference between the compounds X and Y are only fatty acid groups, that is, compound X has two molar of linoleoyl groups and compound Y do one molar of linoleoyl and one molar of palmitoyl groups. There are not any other differences between the 1 H-NMR data of compounds X and Y except those of fatty acid moieties. Structural difference of compounds A-D and X and Y is whether there is a substitute group at 6 position in the aromatic ring or not. That is, all compounds A-D have a substitute group at 6 position in the aromatic ring. On the contrary, compounds X and Y have no substitute group at 6 position in the aromatic ring (Fig. 4) . Difference of existence of the substitute group on 6 position in the ring makes the UV absorption change from 350 nm to 345 nm.
When the methanolysis of compounds X and Y were conducted, only methyl linoleate from compound X and 
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methyl palmitate and methyl linoleate from compound Y were obtained from the diethyl ether fr. and identified by using GC instrument, respectively. On the other hand, only one compound (XM, 13.5 mg, Rt = 16.3 min.) was obtained from the water fr. by methanolysis of compounds X and Y. (Fig. 4) . XM was isolated by HPLC (column: NEOS Fluofix 1EW425 250 mm 10 mm i.d, NEOS COMPANY LIMITED, Japan, flow rate: 3.0 mL/min, solvent: methanol: water: acetic acid = 50: 50: 1, Detector: UV at 350 nm) and determined as 1-(2'-hydroyethyl)-2,3-dihydro-1H-imidazo[1,2-a]pyridine-4-ylium based on the spectral data compared with those of AM and CM (6) .
According to these results, compounds X and Y were determined as a 1-
pyridine-4-ylium, respectively (* means interchangeable, shown in Fig. 4) . The difference of retention times on HPLC between the compounds X and Y is based on the difference of the fatty moieties in their structures. The spectral data of compound X, Y and XM were given as follows. Compound 
Structural Determination of
Compounds X' and Y' 1 H-and 13 C-NMR spectra of compounds X' and Y' were not clear even when the accumulation was repeated. Three of proton signals and many aliphatic proton shignals were broadly observed in the aromatic and aliphatic fields, respectively. Some proton shignals were also broadly appeared at 5.4 ppm-4.1 ppm. It is considered that the signals of aromatic field, those of aliphatic field and those at 5.4 ppm-4.1 ppm are based on pyridinium ring, fatty acid moieties and glycerol moiety and hydrogens attached electron negative atom, respectively. These data should be considered that compounds X' and Y' are also similar compounds to compounds A, B, C, D (6), X and Y (Fig. 4) . When methanolysis of compounds X' and Y' were conducted, only methyl linoleate was recovered from the diethyl ether eluate of compound X' and methyl linoleate and methyl palmitate were did from that of compound Y', respectively. Each compound was identified by using GC instrument. While, the water eluate originated from compound X' contained one compound (compound X'M, 8.6 mg, Rt = 20.5 min.) and that from compound Y' also only did compound X'M (9.4mg, Rt = 20.5 min.). X'M was isolated by HPLC (column: NEOS Fluofix 1EW425 250 mm 10 mm i.d, NEOS COM-611
